Background-Major depressive disorder (MDD) is a heterogeneous condition and individual patients are likely to be differentially responsive to specific treatments. In an exploratory factor analysis of three rating scales, the Genome-based Therapeutic Drugs for Depression (GENDEP) trial identified three factors that were differentially associated with outcome to nortriptyline and escitalopram. However, this factor analysis has neither been replicated or applied to a psychotherapy treatment.
INTRODUCTION
Psychiatric treatment guidelines recommend antidepressant medication or an evidence-based psychotherapy as first-line treatment for major depressive disorder (MDD), with both forms of treatment having proven to be equally efficacious across unselected outpatients (APA 2010; Weitz et al., 2015) . However, MDD is a highly heterogeneous syndrome, encompassing a variety of different symptom components (Lux and Kendler, 2010) . Whether these individual components are differentially responsive to treatments with differing mechanisms of action has recently gained increased interest, but remains relatively unexamined (Stewart and Harkness, 2012; Fournier et al., 2013) .
The rating scales used to assess symptom severity in clinical trials of patients with MDD have been subjected to a variety of factor analyses. Studies taking this approach have usually analyzed a single scale, most often the Hamilton Depression Rating Scale (HAMD, Hamilton, 1960) or Beck Depression Inventory (BDI, Beck et al., 1961) . Only a few large studies comparing psychotherapy and antidepressant medication have been subjected to factor analyses to identify symptom profiles associated with differential change between these treatments. The Treatment of Depression Collaborative Research Program (TDCRP) enrolled 250 MDD patients randomly assigned to interpersonal therapy, cognitive behavior therapy (CBT), imipramine, and pill-placebo (Elkin et al., 1989) . Separate factor analyses on the 23-item HAMD (which includes items of over-eating and oversleeping) found that imipramine was superior to CBT on the Sleep factor, and superior to IPT and CBT, considered together as "therapy," on the Cognitive-Affective and Somatic factors (Stewart and Harkness, 2012) . Similarly, on the BDI factors, imipramine was superior to CBT on the Somatic factor and superior to therapy on the Affective-Performance factor (Stewart and Harkness, 2012) . A separate analysis of the TDCRP data examining the endogenous symptoms of depression defined by the Schedule of Affective Disorders and Schizophrenia (Endicott and Spitzer, 1978) found imipramine superior to CBT, IPT, and placebo (Imber et al., 1990) . However, the TDCRP conclusions have been considered tenuous due to site-bytreatment interactions not considered in the preceding analyses (Jacobson and Hollon, 1996) .
Use of a single scale to conduct factor analyses is constrained by the limited number of items on each questionnaire. The HAMD in particular has been plagued by numerous inconsistent factor analyses, yielding two to eight factors (Bagby et al., 2004) . Factor analyses of the BDI have also produced inconsistent factors (Beck et al., 1988) . Moreover, self-and clinician-rated scales differ in important ways in measuring aspects of depression (Dunlop et al., 2010 , so incorporating both vantage points provides a more complete view of the illness (Uher et al., 2012) . To address these concerns, a multiple-scale factor analysis was performed by the Genome-based Therapeutic Drugs for Depression (GENDEP) investigators (Uher et al., 2008) . This integrated factor analysis of the 17-item HAMD, BDI-I, and the Montgomery Asberg Depression Rating Scale (MADRS) (Montgomery and Asberg, 1979) for 660 patients who participated in the GENDEP trial identified three factors: Observed Mood, Cognitive, and Neurovegetative.
The GENDEP study was a partially-randomized, two-arm trial that compared 12 weeks' treatment with the selective serotonin reuptake inhibitor (SSRI) escitalopram versus the noradrenergic tricyclic antidepressant (TCA) nortriptyline. Using the identified factors, escitalopram proved superior to nortriptyline on the Observed Mood and Cognitive factors, whereas nortriptyline was superior on the Neurovegetative factor (Uher et al., 2009) . Despite the great potential clinical relevance of this factor analysis, replication of the three identified factors has not been attempted, nor studied in patients treated with serotonin-norepinephrine reuptake inhibitors (SNRIs) or psychotherapy. Thus, there is need to replicate and extend the GENDEP factor analysis to additional datasets.
The Emory Prediction of Remission to Individual and Combined Treatments (PReDICT) study was a randomized, 3-arm trial comparing the efficacy of escitalopram, duloxetine, and CBT among treatment-naive patients with MDD (Dunlop et al., 2012 (Dunlop et al., , 2017 . PReDICT employed the same three scales of depression severity as GENDEP: the HAMD-17, BDI, and MADRS. We undertook a factor analysis following the same procedures as the GENDEP study, with the aim of replicating the identified factors and examining whether outcomes across the factors differed by treatment.
METHODS

Study Design
A full description of the PReDICT study has been presented elsewhere (Dunlop et al., 2012) . PReDICT was conducted through the Emory University Mood and Anxiety Disorders Program (MAP) and involved two clinics: 1) the primary MAP Clinic at Emory University, including a satellite location in Stockbridge, Georgia, and 2) a purely Spanish-speaking clinic at Grady Hospital in Atlanta (Dunlop et al., 2017) . All patients provided written informed consent prior to participating in the study. The study was approved by Emory's Institutional Review Board and the Grady Hospital Research Oversight Committee, and was registered at clinicaltrials.gov as NCT00360399.
Participants
The PReDICT study enrolled adults aged 18-65 years who met DSM-IV-TR criteria for MDD without psychotic features as their primary current psychiatric diagnosis, identified by a Structured Clinical Interview for DSM-IV (First et al., 1995) and an independent psychiatrist's interview. Key eligibility criteria included being treatment naïve, defined as never (lifetime) having received treatment for a mood disorder with either: (i) a marketed antidepressant at a minimum effective dose for 4 or more consecutive weeks; or (ii) 4 or more sessions of an evidence-based and structured psychotherapy (CBT, IPT or behavioral marital therapy). Patients also had to score ≥18 at screening and ≥15 at the baseline visit on the HAMD total score. Key exclusion criteria included: any (lifetime) prior exposure to escitalopram, citalopram, or duloxetine; any medically significant or unstable medication condition that could impact study participation or data interpretation; any current (past 12 months) diagnosis of obsessive compulsive disorder, eating disorder, substance dependence, or dissociative disorder, or for meeting criteria for substance abuse within the 3 months prior to baseline. In addition, any clinically significant suicide or homicide risk, or the presence of psychotic symptoms were exclusionary.
Randomization and Treatments
Once eligibility for randomization was confirmed, patients were assigned in a 1:1:1 ratio to receive 12 weeks of treatment with either escitalopram (10-20 mg/d, end-point mean: 16.2±5.1 mg/d), duloxetine (30-60 mg/d, end-point mean: 48.0±15.0 mg/d), or 16 individual one-hour sessions of manualized CBT (mean sessions attended: 11.4±4.7) (Beck et al., 1979) , delivered via twice weekly sessions for the first four weeks, followed by weekly sessions for the subsequent 8 weeks. Concomitant psychoactive medications were not permitted, with the exception of non-benzodiazepine sedative/hypnotics, which could be used up to three times per week.
Measures
The HAMD, BDI-I and MADRS were administered at baseline, then weekly for the first six weeks, and then biweekly for the final six weeks of treatment. A validated Spanish-language version of the BDI-I was used for Spanish-speaking patients (Conde-Lopez et al., 1976) . Structured interview guides were used for the HAMD (Williams et al., 1989) and MADRS Dunlop et al to standardize prompts and anchors across all raters, with validated Spanish-language versions administered by Spanish-speaking raters. The HAMD-17 consists of 9 items rated 0-4 and 8 items rated 0-2. The MADRS comprises 10 items rated 0-6. The self-report BDI-I contains 21 items scored 0-3. The clinician rated measures, i.e., the HAMD and MADRS, were administered by a rater masked to treatment assignment. Fourteen bachelors-level individuals with at least three months of supervised rater training served as masked raters over the course of the trial. Video-recorded interviews were used to assess interrater reliability. Intraclass correlation coefficients were 0.91 (95% CI: 0.75-0.99) for the HAMD and 0.94 (95% CI:0.81-0.99) for the MADRS.
Statistical Analysis
Approach to analysis-Following the approach of Uher and colleagues (2008) and allowing for assessment of the psychometric properties across the treatment period, we selected one week from each randomized subject to derive a "random week dataset" for use in the factor analyses. When ratings for a selected week were missing for an individual, the closest week's data were used. Using a random week data set avoids problems that arise from using only baseline scores that have a limited distribution due to the minimum severity eligibility criterion, or using only exit scores, which may be biased by having higher scores only in patients proving unresponsive to treatment or by psychological factors related to the end of study participation.
Scale Dimensions and Factors-
We first conducted confirmatory factor analysis (CFA) to evaluate the unidimensionality of each scale separately and of all 48 items for the three scales combined. CFA with maximum likelihood estimation (ML) was conducted with IBM SPSS Amos v. 24.0 (Arbuckle, 2014) . Goodness of fit of the one-factor CFA models was assessed with indices widely used in the applied literature that have favorable performance in Monte Carlo research (Brown, 2015) : standardized root mean square residual (SRMR), an absolute average of the residual correlation matrix; root mean square of approximation (RMSEA); comparative fit index (CFI); and the Tucker-Lewis incremental fit index (TLI). Because fit indices can be affected by various analytic attributes such as sample size and estimation method, absolute fit index cutoffs are not recommended. However, guidelines for reasonably good fit between a CFA theoretical model and observed data have been suggested: for ML estimation, SRMR values .08 or below; RMSEA values .06 or below; and CFI and TLI values .95 or greater (Brown, 2015; Hu and Bentler, 1999) , although CFI and TLI values in the range of .90 and .95 may be indicative of an acceptable model fit (Bentler, 1990) . Exploratory factor analysis (EFA) studies were conducted on the random week dataset for the combined scales using IBM SPSS v. 24 principal axis factoring with oblique PROMAX rotation. With a factor analysis oblique rotation, the meaning of factors is ascertained from the pattern matrix. For oblique rotations, the factors are allowed to correlate so the loadings and correlations are distinct. The pattern matrix holds the loadings. Each row of the pattern matrix is a regression equation where the standardized observed variable is expressed as a function of the factors. To determine the number of factors to be extracted, we performed a Monte Carlo simulation of normal random samples that parallel the observed data in terms of sample size and number of variables used (O'Connor, 2000) . This parallel analysis served as a comparison against the observed eigenvalues. In EFA, the higher the loading score of an item on a factor, the more the variable is a pure measure of the factor. Factor loading scores can be categorized as follows: >.71 (50% overlapping variance) excellent; .63-.71 very good; .55-.62 good; .45-.54 fair; and .32-44 poor (a loading score of .32 is equivalent to 10% overlapping variance) (Tabachnick and Fidell, 2014) . Items that cross-load onto more than one factor are not considered significant if the difference in loading scores is <.2.
Using item response theory (IRT) methods, scale scores were derived for the random week dataset for each factor using a graded response model with IRTPRO v. 4.0 (Cai et al., 2016) . The parameters from these analyses were used to generate the IRT scale scores for each factor for baseline, weeks 1 to 6, 8, 10, and 12 from the longitudinal database.
Scale internal consistency was assessed with Cronbach's α and with corrected item-total correlations for HAMD, MADRS, BDI and Factors 1 to 4.
Treatment Effects-Treatment outcomes were analyzed with linear mixed models (LMM), which use all valid data for participants and can withstand some missing data provided the missing data are missing-at-random (MAR). The MAR assumption was evaluated by assessing the relationship between "missing-ness" for a visit and severity of depression on the preceding visit. Missing-ness for a visit was coded as 0 for missing and 1 for valid data. For each of the four factors, Pearson correlation coefficients were computed for missing-ness at weeks 1 to 6, 8, 10, and 12. The LMM analyses used an autoregressive covariance structure with individual random intercepts and slopes, fitted with maximum likelihood. The employed models included baseline factor score as a covariate; three-level treatment condition as a fixed factor; linear function of time; and scores at weeks 1 to 6, 8, 10, and 12 as repeated measures. In these models, with baseline score as a covariate, a significant treatment effect indicates an overall group difference occurring between week 1 and week 12. If a significant group difference was found, pairwise contrasts by week were tested.
RESULTS
Sample Characteristics
The clinical, social, and demographic characteristics of the patients included in the factor analyses are presented in Table 1 . There were no significant differences at baseline between any of the listed characteristics.
The mean scores on the three scales for the weeks used in the random week dataset were: HAMD: 12.2; MADRS: 17.0; BDI: 12.1. For purposes of comparison, the 660 patients included in the random week data set from the GENDEP study had means of: HAMD: 13.6; MADRS: 18.6; BDI: 18.7 (Uher et al., 2008) . Thus, the clinician-rated scales were very similar (1.4-1.6 point difference) with a more substantial 6.6 point difference in the mean self-report BDI scores. 
Summary of Measures
Of the 344 patients randomized in PReDICT, 6 were subsequently found to have met a study exclusion criterion, leaving 338 patients with MDD for this analysis. Three patients lacked baseline BDI data and, due to attrition, an additional 29 patients had no rating scale data after the baseline visit, resulting in 306 patients available for the IRT analyses. Forty-seven (15.4%) of the analyzed cases had post-baseline data missing one or more scales for the randomly selected week, thereby requiring substitution with the nearest week.
Week 1 was the substituted week for 17 cases; Week 2 for 10 cases, and all subsequent weeks were substituted for between 1-5 cases.
Using scores from the random-week dataset, internal consistency was calculated using Cronbach's α and was found to be excellent (> .9) for BDI, .91; and good (> .8) for HAMD, .82; and good for MADRS, .86. Recalculating the Cronbach's α after exclusion of the 46 cases with substituted weeks changed the Cronbach's α value by <1% for all scales.
Week 12 (completion) scores were available for 248 of the patients. For the HAMD corrected item-total correlations, 9 of the 17 items (52.9%) were low (<0.4) and 4 (23.5%) were adequate (>.5). For MADRS, only 1 of the 10 items was low (10.0%) while 6 (60.0%) were adequate. For BDI, 4 of 21 items (19.1%) were low while 14 (66.7%) items were adequate.
Confirmatory Factor Analyses
Scale unidimensionality was assessed separately with single-factor CFA for HAMD, MADRS, and BDI measures. Goodness-of-fit indices for HAMD were SRMR = .064, RMSEA = .069 (90% CI, .059, .079), CFI = .835, and TLI = .811; only SRMR and marginally RMSEA indicating a good fit; CFI and TLI were less than .90 reflecting a poor fit. For BDI, SRMR = .061, RMSEA = .076 (90% CI, .069, .084), CFI = .857, and TLI = . 841; only SRMR indicated a good fit. For MADRS, SRMR = .051, RMSEA = .085 (90% CI, .068, .103), CFI = .930, and TLI = .910; SRMR indicated a good fit, CFI and TLI were in the acceptable range, and only RMSEA indicated a poor fit. Thus, for all three scales the results were mixed, but the evidence was stronger for MADRS unidimensionality than for HAMD or BDI.
To assess the premise that the combined three scales measured a single construct, a singlefactor CFA was conducted with all 48 items. Goodness-of-fit indices were SRMR = .088, RMSEA = .111 (90% CI, .108, .114), CFI = .524, and TLI = .503. All indices indicated a poor model fit. With such evidence of more than one underlying dimension, exploratory factor analyses (EFA) were conducted.
Exploratory Factor Analyses
HAMD item 17 (Insight) had a highly limited distribution (99.3% = 0 at baseline) and was very weakly correlated with other items; it was therefore excluded rendering the included items consistent with the GENDEP factor analysis (Uher et al., 2008) . The ratio between the first and second eigenvalues was high (4.7) suggesting unidimensionality. To further examine the factorial structure, we performed a Monte-Carlo simulation of normal random samples that parallel the observed data in terms of sample size and number of variables used. This parallel analysis served as a comparison against the observed eigenvalues. As shown in the scree plot in Supplementary Fig. 1 , the first four observed eigenvalues clearly exceed the values generated from the parallel analysis. The differences between the observed and simulated eigenvalues were somewhat smaller for the fifth through eighth factors. Consequently, a four-factor solution was examined.
The items that loaded onto each of the four factors are presented in Table 2 , and the factors were labeled Despair, Mood and Interest, Sleep, and Appetite. Values presented in the table are regression coefficients from the pattern matrix. Three items cross-loaded onto two scales. The clinician-rated suicide items (HAMD 3 and MADRS 10) both loaded very heavily on the Despair factor, with the HAMD-3 item negatively cross loading onto the Mood and Interest factor (−.334) and the MADRS 10 item weakly loading onto the Appetite factor (. 322). The third cross-loaded item, BDI item 4 (Enjoyment), primarily loaded on the Mood and Interest factor (.455), with weaker loading on Despair (.363).
The factors were weakly to moderately correlated with each other (Supplementary Table 1 ). The highest correlation was between Despair and the Mood and Interest factors (r=.650) and the lowest was between the Despair and the Appetite factors (r=.267). Table 3 shows the loading of the symptoms on the four PReDICT factors along with the symptom loading on the three factors identified in the GENDEP analysis (Uher et al., 2008 
Impact of Treatment on Factors
The MAR assumption was evaluated by assessing the relationship between missing-ness for a visit and severity of depression on the preceding visit. Missing-ness for a visit was coded as 0 for missing and 1 for valid data. For each of the four factors, Pearson correlation coefficients were computed for missing-ness at weeks 1 to 6, 8, 10, and 12. For example, for the Despair factor, the correlation between missing-ness at week 2 and depression severity at week 1 was r = .01, p = .842. Nine correlations were computed for each of the four factors.
Correlations were small, ranging from −.10 to .17, and of the 36 correlations computed only two were statistically significant, one for the Despair factor and one for Mood and Interest factor. Overall, there was minimal evidence that missing data were associated with severity of depression on a preceding visit.
There were no significant differences between treatment groups on any of the factor scores at baseline. Table 4 and Figure 1 demonstrate the effects of the three treatments on the identified factors. For the Despair factor, there were significant effects of time (p < .001) and treatment condition (p < .001). Univariate tests of weekly scores indicated significant treatment condition effects at weeks 1, 2, 3, and 4 (p < .001) and at weeks 6 and 8 (p < .05). Pairwise comparisons indicated that the escitalopram and duloxetine groups had 
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Author Manuscript significantly lower scores than the CBT group at weeks 1, 2, 3, 4 (p < .001), and at 5 and 6 (p < .05). Duloxetine also had a lower mean score than CBT at week 8 (p < .01). There were no significant differences in treatment conditions during weeks 10-12.
For the Mood and Interest factor there were significant effects of time (p < .001) and an overall effect of treatment condition (p = .008). Univariate tests of weekly scores indicated significant treatment condition effects at weeks 2 (p < .01), 3 (p < .05), 4 (p < .01), and 8 (p < .05). Pairwise comparisons revealed that duloxetine group scores were significantly lower than CBT at weeks 2 (p <. 001), 3 (p <. 05), 4 (p <. 001), 6 (p < .05) and 8 (p < .01). Escitalopram group scores were significantly lower than CBT at weeks 1 and 2 (p < .05) and at week 4 (p < .01). At week 8, duloxetine group scores were significantly lower than escitalopram group scores (p < .05). There were no significant differences in treatment conditions during weeks 10-12.
For the Sleep factor, there was a main effect of time (p < .001), but no significant overall treatment differences (p < .372) or treatment x time interactions (p < .600). Similarly, for the Appetite factor, there was a significant main effect of time (p < .001), but not of treatment group (p < .559) or treatment x time interaction (p < .303).
Due to the clinical importance of suicide, we examined an additional dimension which captured each of the three suicide items from each scale (HAMD 3, MADRS 10, and BDI 9). All three items loaded on the Despair factor. As shown in Supplementary Fig. 2 , there was a significant main effect of time (p < .001), but not of treatment group (p < .565) or treatment x time interaction (p < .315). Importantly, there was no point within the treatment course where suicidal ideation appeared to increase above baseline among the treated patients, suggesting no significant impact of CBT or either antidepressant on increasing suicidal ideation in this adult sample.
DISCUSSION
This paper examined the factor structure of the combined results of three depression rating scales--HAMD, MADRS and BDI--among 306 treatment naïve adults randomly assigned to escitalopram, duloxetine, or CBT. Four factors were identified: Despair, Mood and Interest, Sleep, and Appetite, providing evidence that MDD is a heterogeneous disorder with multiple underlying factors. Consistent with the total scores on the scales, which found no significant overall differences between the treatments (Dunlop et al., 2017) , there were no significant differences among treatment conditions by the end of the 12 weeks of treatment. There was, however, a faster rate of change for the antidepressants over CBT on the Despair and the Mood and Interest factors, but by weeks 10-12 no significant differences remained among the three treatments.
Three prominent implications result from this factor analysis. First, we identified factors across three scales that closely aligned with those identified in the GENDEP study. This close congruence of factors is remarkable, particularly considering the inconsistencies across numerous factor analyses conducted with the individual scales (Bagby et al., 2004) . Both studies identified a primarily despair factor and a primarily mood/interest factor, and one or two factors consisting primarily of sleep and appetite items. Although Uher and colleagues labelled their first factor as "Cognitive," the label of "Despair" is preferred because it better reflects the items that loaded significantly on the first factor; the specific items loading on this first factor were largely overlapping in the two studies. The identified factors should be considered particularly robust when considering that they were derived from patient samples from two studies (GENDEP and PReDICT) that differed in several important ways, including: 1) being conducted on different continents in multiple languages; 2) using a racially homogenous sample versus a racially heterogenous sample; 3) using a clinically heterogeneous sample recruited from clinic patients versus a treatment-naïve, primarily advertising-derived research sample; 4) using separate groups of raters without a shared training experience and no inter-rater reliability assessments between the trials; 5) using unblinded versus blinded assessments; 6) permitting use of concomitant benzodiazepines (one-third of GENDEP participants) versus prohibition of benzodiazepines in PReDICT; and 7) substantially differing treatment modalities. Although both studies employed escitalopram, GENDEP's comparator was a tricyclic antidepressant, nortriptyline, whereas PReDICT's other arms included duloxetine and a psychotherapy, CBT. These differences in treatments and concomitant medications are particularly relevant, given that random-week data sets across the 12 weeks of treatment were analyzed, which could have allowed for treatment effects to alter the factor loadings. The similarity of the identified factors despite these differences between studies strongly supports their validity.
Despite these similarities, two differences were present between the factors identified in the PReDICT analysis and those of the GENDEP trial. 1) The GENDEP trial identified three factors and PReDICT four. However, the third "Neurovegetative" factor in GENDEP contained the sleep, appetite, and sexual interest items; sleep and appetite separated as two factors in the PReDICT analysis, and sexual interest loaded on the PReDICT Mood and Interest factor. It is possible that these differences emerged from GENDEP's use of a tricyclic antidepressant, which may have had stronger effects on sleep and appetite, and less impact on sexual function than escitalopram. Indeed, in the GENDEP trial, nortriptyline proved superior to escitalopram on the Neurovegetative factor (Uher et al., 2009) . 2) The "Observed Mood" factor in GENDEP differed from the "Mood and Interest" factor in PReDICT primarily in the loading of anxiety items, many of which loaded on the GENDEP factor but not the PReDICT factor. This difference may have stemmed from the differing characteristics of the patients enrolled in the two trials. GENDEP simply required patients to have at least a "moderately severe" major depression. Unlike PReDICT, in GENDEP there was no explicit requirement that MDD be the primary psychiatric diagnosis, and comorbid OCD was not exclusionary. It is therefore possible that differences in anxiety disorder burden between the studies may have contributed to the differential loading of anxiety symptoms.
Second, when compared to CBT the antidepressants produced faster but ultimately the similar magnitude of improvement on the Despair and Mood and Interest factors of depressions. These findings are consistent with previous studies that have evaluated the length of time required for the respective treatments to produce remission evaluated on general depression measures (cf. Keller et al., 2000; see Craighead and Dunlop, 2014) , indicating that temporal differences in response are likely driven by changes on these two factors of MDD. That antidepressants effected faster change than did CBT on the Despair and Mood and Interest factors indicates the potential value of identifying specific domains of symptoms across the measures generally used to evaluate outcomes of various treatments for a disorder as heterogeneous as MDD. Because a more rapid response is of paramount importance for patients with higher scores on the Despair factor, one might tentatively conclude the current data support the use of antidepressants or the combination of antidepressants with psychotherapy for this group of patients.
Third, the consistency of the identified factors between the GENDEP and PReDICT analyses suggests that they may be of value for biomarker discovery and mediators of change. The more rapid improvement in the Despair factor with the medications is consistent with the neurocognitive model of antidepressant action (Roiser et al., 2012; Warren et al., 2015) . Several studies have demonstrated changes in affective biasing of attention within one week of starting antidepressant medication treatment (Warren et al., 2015) , likely mediated in part via the action of medications to reduce reactivity of the amygdala (Sheline et al., 2001; Fu et al., 2004; Anand et al., 2007) and subgenual cingulate cortex (Keedwell et al., 2009 ) to negative stimuli. CBT has demonstrated similar effects, though these changes have only been observed after longer treatment durations (Fu et al. 2008 , Ritchey et al., 2011 . Negative cognitions are a prominent target for change in CBT, but several authors have questioned whether improvement in negative schema is a necessary mechanism for recovery from depression with CBT (Ilardi and Craighead, 1999; Whisman, 1999; Kazdin, 2007) . Our analysis indicates that both treatments address this group of symptoms, which is consistent with prior studies (Imber et al., 1990; Rector et al., 2000) , but that the "bottom-up" engagement of limbic structures by medications acts more rapidly than the "top-down" enhancement of affective control purported to be engaged by CBT (Rosier et al., 2012) .
The primary strength of this analysis is that it closely replicated a prior factor analysis using identical methods (Uher et al., 2008) . A potential limitation, which applies to both the current work and the GENDEP factor analysis, is that symptoms are covered by differing numbers of items across the scales, which may have impacted the factors identified. For example, there may have been too few items relating to anxiety to identify an anxiety factor. Additionally, although validated Spanish-language versions of the rating scales were used for Spanish-speaking patients, imperfect aspects of translation may have added variability to the factor analysis.
There are some additional points of interest that emerge from this analysis. The contrasting medication treatment outcomes in GENDEP and PReDICT are relevant, in that in PReDICT duloxetine and escitalopram did not separate on any of the factors, whereas in GENDEP escitalopram was superior to nortriptyline on the Observed Mood factor and nortriptyline was superior to escitalopram on neurovegetative factor (Uher et al., 2009) . The absence of differences in the speed of improvement on the neurovegetative symptoms of sleep and appetite in our analysis also contrasts with prior findings that TCAs, which have potent anticholinergic and antihistaminergic properties, improve these symptoms faster than psychotherapy (DiMascio et al., 1979; Stewart and Harkness, 2012) , thereby demonstating the importance that specific medications may have in evaluating the effects of antidepressants on depressive factors.
These differences underscore the importance of recognizing that SNRIs and TCAs, despite sharing a mechanism of norepinephrine transporter blockade, should not be considered interchangeable in terms of clinical effects. Also of interest is that neither the GENDEP nor the PReDICT analyses identified an anxiety factor, though this may have stemmed from the limited number of anxiety items in the rating scales. Finally, our evaluation of the suicide dimension found no differences in suicide scores between antidepressant medication and CBT treated patients. Thus, among adults without imminent suicide risk, these treatments neither induced nor aggravated suicidal thoughts.
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HIGHLIGHTS
• Factor analysis of 3 scales found 4 factors: "Despair", "Mood and Interest", "Sleep" & "Appetite."
• Medication led to faster improvement than CBT only on the Despair and Mood and Interest factors.
•
The replication of a prior factor analysis validates this structure of depression heterogeneity. Factor values are IRT-based scores (M = 0; SD =1). More negative values indicate less severe symptoms. Means are estimated marginal means across the 9 time points, controlling for baseline. CBT:
Cognitive behavior therapy
